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ABSTRACT 


A conduit system composed of insulated jacketed con- 
duit units each having an exposed male conduit end and 
an opposite integral female conduit end with an internal 
seal ring carrying groove sHdably and sealingly receiv- 
ing the male end of an adjacent unit thereby forming an 
expansion coupling between the units. A flexible insula- 
tion ring surrounds the coupled ends of the adjacent 
units and a sleeve surrounds the ring and the adjacent 
ends of the jackets of the units and is sealed to the jack- 
ets. The conduit cores of the units are thus surrounded 
with insulation and jackets or sleeves and are free to 
expand and contract withot opening up leakage paths or 
buckling the installed conduit system regardless of tem- 
perature variations normally encountered by the sys- 
tem. 

17 Claims, 5 Drawing Figures 
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tube preventing it from bottoming against the female 

CONDUIT SYSTEM WITH EXPANSION end of the tube carrying the coupling tube. 

COUPLING The conduit units of this invention preferably have 

PTPT n r>T7 TMP TMVPMTinM conduit cores competed of metal or plastics material 

FIELD OF THE INVENTION 5 pjp^ ^^^^^^^ ^^^^^ ^^g^j aluminum being 

This invention relates to the art of insulated conduit preferred metal tubing materials and fiberglass or poly- 
systems which can expand and contract without dam- vinyl chloride being preferred plastics tubing materials, 
age or development of leakage paths. The invention The coupling tube is composed of metal or plastics 
specifically deals with insulated pipe or tubing units material compatible with the tubing and when copper is 
havingintegral ends cooperating with adjacent units to 10 the tubing material, the coupling tube is preferably 
form expansion couplings which arC: easily united and brass. The O-ring in the sleeve is an elastomer, prefera* 
insulated during installation in the field. Wy a synthetic oil resistant rubber. The insulation jack- 
ets and the coupling jacket or sleeve may be composed 
PRIOR ART of plastics material^ steel, aluminum, fiberglass or the 

Heretofore expansion couplings for insulated con- 15 like with polyvinyl chloride being preferred. The insu- 

duits required separate coupling tubes and a plurality of lation is preferably a foam expanded plastics material 

seals as, for example, in the Couch U.S. Pat. No. ^^^^ as urethane foam, foamed glass, polystyrene and 

3.854,756. issued Dec. 17, 1974. ^ti*^®' ... . , , 

The condut umts are preferably of the order of 20 
SUMMARY OF THIS INVENTION 20 feet in length and may vary widely in diameter with the 

According to this invention successive lengths of PiPf. tube core bemg of the order of I to 10 

tubing or pipes, surrounded by insulation which in turn * in diameter. The outer diameter of the jackets 

is covered by a jacket, are coupled together in the field ^ill be of the order of 4 to 14 inches and the plastic 
by providing each tube length with a male end havmg a ^ ; msulation body will fiU the amiular space between the 
deburred smooth rounded edge and a female opposite ^Iff^f.^^^J^^^^^^^ * r ^u- • ^ . 

end carrying a coupling tube slipped over the end of the ^W^^'l ^ ""^^ ^ "'''^r °" !2 ' 
^.u^ p^/^,,fR^i^^* AiJL^r^ ««^«,;r4- o rr^^A c„«««^ condmt system with expansion couplmgs that are mte- 

tT u P^^^*^^/ f?^^ '"PP^^ grated with the conduit units and require only a single 
and bonded to the tube as by means of solder, welding *^ al » auigic 

?if "^"^ •^♦^ ^^1' ^'^^^""^ •'"'"'t^f 30 ' A 'Liher object of the invention is to provide insu- 

the tube and has an internal groove ne^ its fre^ end j^^^ ^^^^.^ ^ 

carrymg an O-nng s^. The niale end of llie^tube and ^^^^^^ ^ coupling tube 

tiie couphng tube on the femde end of the tube project ^^^^^ ^^^^^^ projecting therefrom to r^eive the 

beyond the ends of iJie insulation and the jacket A ^^j^ ^^^^^^ 

flexible msulation washer nng snugly fits over the male 35 ^ further object of the invention is to provide a con- 
end of the tube and is bottomed against the insulation ^^^^^ composed of units having pipe cores sur- 
and the jacket of this tube. This nng has a groove in its rounded by jacketed insulation and each equipped with 
outboard face snugly receiving the projected end of the ^n exposed male end and an integral female coupling 
coupling tube of an adjacent tube unit. The male end of g^d carrying a single 'seal. 

the washer carrying tube is projected into the coupling 4^ ^ specific object of the invention is to provide an 

tube beyond the O-ring and the flexible washer ring is insulated conduit system composed of pipe cores sur- 

squeezed between the jackets and insulation of adjacent rounded by plastic insulation foam material and covered 

tube units to prevent the male tube end from bottoming ^ith a jacket wherein the pipe cores have an exposed 

against the female end of the adjacent tube. A sleeve male end and an opposite integral coupling tube end 

surroimds the washer ring and the end portions of the 43 slidably receiving the male end of an adjacent unit with 

jackets of the adjacent tubes and is sealed on these jack- the exposed portions of the coupling tube and the male 

ets, preferably by a heat shrinkable sealant tape. end covered with an insulation ring squeezed between 

The invention provides an excellent sealed and insu- the insulation and jackets of adjacent units, 

lated coupling between insulated conduit units with A furtherobjectof the invention is to eliminate sepa- 

only a single working seal. When a string of insulated 50 rate coupling tubes in insulated conduit systems while 

conduit units of this mvention are connected by their insulating the coupled ends of the conduit units with a 

integral expansion couplmgs and buried underground, surrounding insulation ring and sealing the ring and 

the resulting pipeline is firec to elongate and contract outer walls of the adjacent units with a jacket sleeve, 

under wide temperature variattons without plachig any other and further objects of thb invention will be- 

strain on the pipdme. The flexible insulation ring is 55 ccmie i^parent to those skilled in this art firom the fol- 

sealed by the surroundhig sleeve against exposure to lowing detmled description of the annexed sheet of 

outside conditions and the male end of the tubing core drawings which, by way of a preferred example only, 

withm the coupling can shift in the ring and the body of illustrates one embodunent of the invention, 

insulation while the jacket and sleeve of the unit may be ___ u/Txrr* g 

secured underground against slippage. 60 ™^ DRAWINGS 

The telescoped dimensions of the male end of the FIG. 1 is a longitudinal sectional view of a conduit 

tube in the coupling tube are such that maximum con- system according to this invention, with parts broken 

traction will not withdraw the male end beyond the away. 

O-ring in the coupling tube nor will maximum expan- FIG. 2 is an exploded longitudinal sectional view of 

sion bottom the male end agamst any obstruction. 65 the adjoining ends of couplmg units in the conduit sys- 

Thc width of the insulation washer ring is such that tern of FIG, 1, 

when it is squeezed between adjacent conduit units, it FIG. 3 is a transverse cross sectional view along the 

will limit penetration of the male end into the coupling line III— III of FIG. 1. 
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FIG. 4 is a fragmentary longitudinal view of the the washer 23 so that the end 22 of the male portion IS 

coupled ends of adjacent conduit units of this invention can never bottom against the end edge 16 of the core in 

showing the maximum expansion of the units. the tube 17. 

FIG. 5 is a view similar to FIG. 4 but showing the Conversely, as shown in FIG. 5, the telescoped di- 

maximum contraction of the units. 5 menslons of the male end 15 and coupling tube 17 are 

AS SHOWN ON THE DRAWINGS suchthatthe maximum eontraction of the wUaccnt units 

11 will never withdraw the male end 15 beyond the 

The conduit system 10 of FIG. 1 is composed of a O-ring 20. 

plurality of conduit units 11, 11 in end-to-end relation, it Ptom the above description, it should be readily un- 

being understood that any number of the units 11 may 10 dentood that the invention gready simplifies insulated 

be assembled to provide a pipdine of tiie desired length. conduit systems by integrating the parts of expansion 

Each umt 11 has a copper pipe or tube core 12 sur- couplings joining the units of the system with the cores 

rounded by a body of polyurethane foam insulation 13 of the unit and by interposing an insulation washer 

enclosed in a polyvmyl chloride plastics tubular jacket between adjacent units around the coupling joints 

1^ The core 12 has an exposed male md 15 projechng 15 foj^^d by the cores of the units. Installation of the units 

anally beyond the plastic body 13 and jacket 14. Tlie this invention in the field is thus greatly simplified 

opposite end 16 of the core 12 termmates toside of the ^nd rendered foolproof. The invention accomplishes 

plastic body 13 and rec«y« a brass coupling tube 17 ^^^^^^ ax^^ heretofore had to be per- 

therearound The tube 17 is telracoped over the end 16. ^y a plurality of seals, 

a suffiaent distance to form a firm support for he tube 20 ^^^^ ^ invention: 

and a bond 18 composed of solder, or^^^^ or , ^ ^^^^^ comprising a plurality of insu- 

brazmg mtegrates the tube 17 witht^^^^^ ^^^^^^ uniU joined end-to-end in sealed and insu- 

provide a female end for the core. The tube 17 projects . , ^^.4^.»^«;ui i *• u •* 

beyond the end of the insulation body 13 and jictet 14 i^„!*!!^^^LTL^u^^ TXT 

and has an integral groove 19 near its outboard end 25 \!^^ZiT^ if"£.,fj'''SJ!!! ^ ■ 

receiving an els^tomeric O-ring 20. The groove 19 is » 1°^ °{ ^"^^ Pf* 

wider tlL the O-ring so that the ring cm roll in the »«vmg a mde end projecUng beyond 

groove thejacket and msulation and a female opposite end, said 

The outboard end of the tube 17 is internally beveled ^^^"^ end having a coupling tube telescoped thereover 

at 21 and the end of the exposed male portion 15 of the 30 Projectmg axially therefrom, a bond mtegratmg the 

core 12 is rounded or beveled at 22 so that the male end telescoped end of the couphng tube with the pipe m 

15 of one unit 11 is easily inserted in the coupling tube gelation, said couphng tube projecting be- 

17 of an adjacent unit 11 to slide therem and be sealed y^^^ the jacket and msulation and havmg an mtemal 

thereto by the O-ring 20. groove adjacent the projected end thereof, an elasto- 

A polyurethane foam flexible washer ring 23 is inter- 35 O-ting in said groove, the male end of one unit 

posed between adjacent units 11 and has a central axial ^""g^y slidably fitted in the coupling tube on the female 

aperture or bore 24 snugly receiving the male end 15 of ^nd of an adjacent unit and scaled therewith by said 

the core 12 with a counterbore 25 snugly receiving the 0-rag» a flexible msulation ring squeezed between and 

outboard end of the couplmg tube 17. The washer ring ^ contact with the insulation of adjacent units receivmg 

has an outer diameter substantially the same as the jack- 40 therethrough and embracing 

ets 14. and contacting the projecting end of the coupling tube, 

A polyvinyl chloride plastics jacket sleeve 26 sur- » jacket sleeve embracing the insulation ring and the 

rounds the washer ring 23 and ^ adjacent ends of the jackets of adjacent units, said male end of 

jackets 14. The ends of this jacket sleeve 26 are sealingly said mtemal length of pipe of each unit being shiftable 

connected to the jackets 14 by beat shrinkable plastics 45 insulation ring and mass of insulation to accom- 

material bands or tape 27. modate expansion and contraction without shifting said 

As shown in FIG. 1, the washer ring 23 is squeezed external jacket and said mass of insulation, said insula- 

between the plastic bodies and jackets of the adjacent ^^^^ ™S positioning the terroal end of said male end of 

units 11, snugly embraces the male end 15 of the core 12 the pipe in said coupling tube axially between the O- 

and the tube 17 of the adjacent core and in turn is snugly 50 and the terminus of the adjacent pipe in the cou- 

embraced by the jacket sleeve 26 which is sealed to the plhig tube, and means sealingly joining thejacket sleeve 

adjacent jackets. The width of the washer ring 23 is with the jackets whereby the nule ends of the units are 

such that it will hold the adjacent units 11, 11 sufft- slidably sealed with the female ends of adjacent units to 

ciently apart to prevent bottoming of the male end 15 accommodate expansion and contraction of the conduit 

against the end 16 of the adjacent core. As shown in 55 system and the mated conduit ends are insulated by the 

FIG. 2, adjacent units 11 are easily assembled in end-to- insulation ring with the insulation ring being sealed by 

end relation in the field by slipping the washer ring 23 the jacket sleeve. 

over the male end 15, by projecting the male end 15 into 2. The system of claim 1 wherein the pipe of each unit 

the coupling tube 17 beyond the O-ring 20 and by seat- is a copper tube, the coupling tube is brass, and the bond 

ing the outboard end of the tube 17 m the counterbore 60 integrating the coupling tube with the pipe is solder. 

25 of the washer ring 23. Then the sleeve 26 is slipped 3. The conduit system of claim 1 wherein the means 

over the adjacent ends of the jackets 14 and sealed of scaling the jacket sleeve to the jackets are plastic 

thereto to complete the assembly of the expansion joint. tapes surrounding the ends of the jacket sleeve and 

As shown in FIG. 3, the single O-ring 20 forms a embracing the jackets in sealed relation, 

sliding seal between the male end 15 and the coupling 65 4. The conduit system of claim 1 wherein the end 

tube 17. edge of the male end of the pipe is externally beveled 

As shown in FIG. 4, the telescoped relationship of and the outboard end of the coupling tube is internally 

the male end 15 and the coupling tube 17 is limited by beveled. 
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5. The system of claim 1 wherein the insulation ring surrounding said washer and sealed to the ends of the 
has a first bore snugly seated on the male end of the pipe jackets of adjacent units. 

and a counter bore snugly seated on the adjacent cou- 9. The system of claim 8 wherein the pipe core is a 

pling tube. copper tube, the insulation body is plastic foam, and the 

6. The system of claim 1 wherein the insulation ring 5 jacket is a plastics material. 

covers the insulation and jackets of adjacent units. 10. The system of claim 8 wherein the female end of 

7. The system of claim 1 wherein the mass of insula- the pipe has a coupling tube bonded thereon and pro- 
tion between the pipe and jacket has flat ends and the jccting therefrom to receive the male end of the adja- 
insulation ring has flat faces bottomed on these flat ends. cent unit. 

8. An insulated conduit system which comprises a 10 11. The system of claim 8 wherein the flexible insula- 
series of insulated pipe units to be laid in end>to>end tion washer is a plastics foam and is squeezed between 
relation and adapted to expand and contract without the adjacent units. 

buckling or leaking, each of said units having a pipe 12. The system of claim 8 wherein the insulation 

core surrounded by a body of insulation which is cov- washer has a bore snugly surrounding the male end of 

ered with a jacket, the pipe core of each unit having an 15 the pipe core and a counter bore snugly surrounding the 
exposed male end and an opposite integral female end of female end of the adjacent unit 

larger internal diameter than the male end and terminate 13. The system of claim 8 wherein the insulation 

ing in an internal shoulder with an internal 0-ring seal washer covers the insulation and the jackets of adjacent 

groove axially spaced from said shoulder, an O-ring seal units. 

in said groove adapted to slidably and sealmg}y receive 20 14. The system of claim 8 wherein the insulation 

the male end of an adjacent unit, a flexible insulation washer is composed of a plastic foam material, 

washer squeezed between and in contact with the msu- 15. The system of claim 8 wherein the jacket is oom- 

lation of adjacent units and spacing the male end of one posed of a plastic material and the insulation covered by 

pipe core between the O-ring and shoulder of the mte- the jacket is a urethane foam filling the space between 

gral female end of the adjacent pipe core and surround- 25 the pipe core and the jacket 

ing the coupled male and female ends of said adjacent 16. The system of cUdm 8 wherein the sleeve is sealed 

units, said male end of the pipe core being shiitable in to the ends of the jackets by tapes. 

said insulation washer and said body of insulation to 17. The system of claim 16 wherein the tapes are 

accommodate expansion and contraction without shift- composed of heat shrinkable plastics material, 

mg said jacket and sdd body of insulation, and a sleeve 30 * « ^ * « 
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